ABSTRACT. A human hematopoietic cell line (K-23-M) was established from a patient with chronic myelocytic leukemia in blast crisis. Morphologically, the cultured cells were lymphoblastoid cells that produced 1gA and were Epstein-Barr viral nuclear antigen positive. But they showed high phagocytic activity to glutaraldehyde-treated sheep red cells and had properties of a monocyte or macrophage that included surface Fc receptors, a-naphthyL butyrate esterase positivity blocked by NaF, migration in soft agar and the ability to attach to a glass surface. Lysozyme secretion was absent, and chromosomes were diploid and Ph1 negative. This cell line is unique in that it has strong phagocytic activity. Its existence shows that lymphoblastoid cell line may be a more important cell line for the study of human hematopoietic cells than previously has been believed.
Almost all human hematopoietic cell lines are "lymphoblastoid cell lines (LCLs)". Because LCLs have EBNA, and produce immunoglobulins, they have been believed to be B-lymphocytic cell lines (22) . Kimoto et al. (11) , however, reported that Mono-1 was morphologically an LCL but had the properties of a monocytic cell. Furthermore, Mono-1-207, a subline of Mono-1, showed lobulation like that of neutrophils in arginine dificient medium (12) . After Kimoto's report, differentiation to granulocytes or macrophages in arginine deficient conditions was demonstrated by Okabe et al. (23) using M-1 (10) , and by Honma et al. (7) using HL-60 (2) . Recently, K-562 (15) has been reported to differentiate to monocytic, granulocytic and erythrocytic cells in media gradually depleted of essential nutrients (16) . As a result, the possibility has been strengthened that Mono-1-207 is morphologically an LCL, but with the characteristics of the myeloid precursor cell line.
Because we consider that B-lymphocytic characteristics only one aspect of an LCL, we conducted a series of experiments to determine whether there is a cell line among the LCLs with remarkable monocytic, myelocytic, or erythrocytic properties. We with PBS turned positive in some instances. Fc and C3 receptors. The presence of Fc receptors varied greatly, from only 2% of the cells at 8 months of culture to 85-97 % at 9 months of culture and 24-38 % at 11 months of culture. Fc receptors (EA78 rosette-forming test) at 9 months of culture are shown in Fig. 2 . C3 receptors always present in more than 70 % of the cultured cells. Spontaneous rosette formation with sheep red cells took place in less than 5% (Table 3) . As shown in Fig. 6 , the %phagocytosis for K-23-M cells rose continuously in medium with 5 % FCS. The %phagocytosis of the K-23-M cells varied widely (Tables 1, 2, 3 and Fig. 6 ). It was impossible to obtain stable data for the phagocytic activity of this cell line. The %phagocytosis ranged from a high of 69 % to a low of 5 %, but there were no significant differences in mean %phagocytosis (about 27 %) among the 23 cloned sublines of K-23-M obtained by the soft agar method.
In addition, cytoplasmic IgA was checked with smears of phagocytizing K-23-M cells. Most phagocytizing cells did not produce IgA, and most IgA-positive cells did not phagocytize GRC, but a number of cells showed both phagocytosis and IgA production (Fig. 7) . This phenomenon was present in each cloned subline.
DISCUSSION
The term "LCL" was defined by Nilsson and Ponta (22) as a cell line that produces immunoglobulin, is EBNA positive and diploid, and shows characteristic growth as free-floating clumps of pear-shaped cells extending their uropods in a centrifugal direction. Therefore, K-23-M is an LCL.
An LCL is considered a B-cell line, but monocytic properties of LCLs frequently have been reported; phagocytic activity (5, 19, 21) , a high density of Fc receptors (8, 11) , positive stainability of ANBE that is blocked by NaF (13, 18) , migration in soft agar and attachment to glass surfaces with a change in form to the dendritic type of macrophage shape (22) . These properties are observed only in monocytic cells under normal conditions, but because LCLs have been considered B-cell lines, these monocytic properties are believed to be acquired characteristics.
Reports of phagocytosis of lymphocytic cells have been made that include normal lymphocytes (9) , acute lymphocytic leukemia cells (4) and myeloma cells (3, 17) . There also has been a report that acute lymphoblastic leukemia cells autonomously produce parathyroid hormone (28) . Therefore, it is not unusual to find lymphocytic cells that have acquired monocytic properties after long term culture.
As reported previously, Mono-1-207 is an LCL, but study of its differentiation has enhanced the possibility of its being a myeloid precursor cell line. There has been no report of immunoglobulin-producing cells differentiating to mature granulocytes so it is extremely difficult to explain the potency of Mono-1-207 according to the previous theory of LCLs.
We observed remarkable monocytic properties in an LCL. There has been no previous report of an LCL with such strong phagocytic activity and high density of Fc receptors. We found that some phagocytizing K-23-M cells are difficult to distinguish from phagocytizing macrophages (Fig. 3) . Moreover, the phagocytized particles used in our experiment were GRC. A GRC can not attach to lymphocytes because of its negative surface charge (20, 26) . Therefore, if only this one characteristic is considered, K-23-M might be considered a monocytic cell line. This would be incorrect because K-23-M cells can produce IgA.
To explain this phenomenon found in Mono-1-207 and K-23-M cells, we have (Fig. 6 ). This phenomenon is explainable if K-23-M is a differentiating cell line, as K-23-M cells differentiate in both 5 % and 40 % FCS media. Because they proliferate slowly in low FCS medium, the percentage of differentiated cells (phagocytes) is relatively high in medium with 5 % FCS. Therefore, Fig. 6 shows how the proportion of nonphagocytes and phagocytes changes from the value in medium containing 40 % FCS to that in medium containing 5 % FCS.
If an LCL is a differentiating cell line, it explains not only the granulocytic differentiation of Mono-1-207 and the phagocytic activity of K-23-M but the other monocytic and lymphocytic properties of an LCL as well. As to immunoglobulin production, very wide variations in the number of immunoglobulin-producing cells in lymphoblastoid cells (2.5-25 %) were found by Takahashi et al. (31) in cloned sublines of an LCL. This phenomenon also is accounted for if LCLs are considered differentiating cell lines.
As to the percent of phagocytosis increasing in direct proportion to the concentration of FCS, the same phenomenon has been reported for mouse macrophages (27) . This leads us to the conclusion that FCS has phagocyte activating activity. This activity was found for FCS, but not for calf serum (Table 4) .
Even if an LCL is not a differentiating cell line and its monocytic properties are acquired characteristics, there is the fact that B-lymphocytes easily acquire monocytic properties. Another important fact is that almost no LCLs produce IgM, the most common immunoglobulin produced by B-lymphocytes.
Because of its remarkable monocytic properties, K-23-M may be useful for proving our hypothesis or for accounting for contradictory facts stated above.
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